ABSTRACT Lipoblastoma is a rare mesenchymal tumor occurring primarily in pediatric patients and formed by lipoblasts that proliferate after the postnatal period. Despite its potential for local invasion and rapid growth, its prognosis is excellent. In this study, we report the case of a pediatric patient with a ponderous lesion in the right forearm that caused considerable functional impairment of the affected limb. We also discuss the relevant aspects concerning the differential diagnosis and management of the disease, as it has the potential to cause incapacity without proper treatment.
INTRODUCTION
Benign lipoblastoma and lipoblastomosis are, respectively, the localized or diffuse forms of the same tumor. The tumor is itself a particular variation of lipoma and lipomatosis that occur almost exclusively during infancy and early childhood 1 . These are rare tumors arising from embryonic fat tissue, most often occurring in the limbs and trunk, and rarely in the head, neck, or other sites 2 . Although benign, the lesions can grow rapidly and compromise the development of surrounding structures, with critical compression-derived symptoms 3 . The term "lipoblastoma" was used for the first time by Jaffe in 1926 to describe a benign tumor of immature adipocytes 4 , whereas "lipoblastomosis" was first introduced by Velios et al. in 1958. Since then, approximately 200 cases have been described in the literature 3 . The prognosis associated with lipoblastoma is excellent and, most of the times, the tumor is neither aggressive nor metastatic. The rate of local relapse varies between 9% and 25% of the cases, with most relapses occurring with the infiltrative form. Diagnosis can pose a dilemma, as these tumors can often be mistaken for, and clinically impossible to distinguish from, lipomas and liposarcomas. The treatment of choice consists in the complete, although conservative, surgical excision of the lesion 2 .
CLINICAL CASE
We report the case of a pediatric patient (age, 1 year 7 months) with a congenital lesion in the right forearm. The mother reported an asymptomatic lesion that appeared shortly after birth (size, approximately 1 cm 3 ), without any functional impairments associated. The described lesion grew slowly and progressively up to 1 year of age, but started to progress faster thereafter, affecting the flexion and extension of the forearm, wrist, and hand fingers owing to its considerable volume ( Figure 1 ). The general pediatrician performed a clinical evaluation, and the diagnosis suggested was lymphangioma of the upper extremity, which led to the appointment with a specialized hand surgeon.
The examination revealed that the lesion consisted of a mass over the whole extent of the right forearm, fixed and with a consistency resembling that of a lipoma, and apparently attached to the deep planes ( Figure 2 ). The ultrasound, required by the general pediatrician and performed the year before, showed a cystic lesion affecting the proximal third of the forearm, with a few internal septa and widespread deep vascularization (arterial and venous); the volume of the anterior portion of the lesion was 37 × 22 × 27 mm (11 cm 3 ). The medical evaluation performed at the first appointment led to the request for a computed tomography angiography (CTA) of the upper right limb.
The CTA examination, performed 1 year after the ultrasound, showed a fusiform thickening the soft tissues along the right upper limb, mostly affecting the two proximal ends of the forearm, with increased diameter of that portion of the arm ( Figure 3 ). There was a significant increase in volume when compared with the previous examination: the size was now approximately 14.5 × 9.0 cm in the longitudinal and transversal axes, respectively. This significant increase in tumor volume was due to the increase in number and size of the cystic cavities and of loculi with internal septations. The CTA showed a ponderous lesion with venolymphatic malformations (lymphangioma) that extended form the distal third of the arm (above the elbow) to the right wrist; the radial, median, and ulnar arteries remained pulsatile and permeable ( Figure 4 ). The bone structure of the right upper limb was preserved. On the basis of the CTA observations and on the clinical characteristics of the lesion, we decided to perform an embolization with the purpose of decreasing the size of the lesion and facilitate its resection; however, the procedure was not successful.
The patient was then submitted to the complete resection of the lesion. The appearance of the tumor was encapsulated, lipoid, and firm; the tumor contained septa and infiltrated the anterior, lateral, and posterior muscles of the right forearm, thus leading to occasional compression of the nerves and vases. The tumor was completely resected, and all muscles were preserved, as well as the major structures of the affected area ( Figure 5 ).
According to the anatomopathological examination, the lesion had a weight of 600 g, was yellow, of mixed appearance, and measured 12 × 10 × 6.5 cm, which led to the final diagnosis of a benign lipoblastoma.
The postoperative recovery progressed well, and none of the vessels of the arm was affected. After 4 months of follow-up, the patient was able to move the forearm, wrist, and fingers again. The only functional consequence was a partial impairment in the movement of the thumb, which was reverted with physiotherapy ( Figures 6 and 7) .
DISCUSSION
Lipoblastoma is a rare benign mesenchymal tumor that grows rapidly, usually occurring within the first 3 years of life, but also occasionally from birth. Published data show that between 80% and 90% of the cases occur before 3 years of age and 40% before the first year 2 . Particular cases have been reported in older children 1 . Although rare, there There are no congenital malfunctions or syndromes associated with the tumor, and several studies have described a higher prevalence in males. Often, in the upper and lower limbs, the tumor is described as a painless mass, with 46% to 70% of all cases found in those regions of the body. Less frequent locations include the head and neck, trunk, mediastinum, mesenterium, and retroperitoneum 1 . Two types of lipoblastomas have been described: localized (lipoblastoma benigno) and diffuse or infiltrative (lipoblastomatose benigna). The localized form, which is more common, develops in superficial soft tissues, clinically resembling a lipoma. The diffuse form has a tendency not only for subcutaneous infiltration but also for infiltrating the adjacent muscle tissue, with a higher propensity for local relapse (approximately 9-22%, according to the literature 2, 3 ). Most patients develop a tumor in soft tissues with slow and progressive growth; however, there are reports of tumors that undergo rapid growth periods, such as the case of the present patient. Depending on the location and size of the tumor, there can be a compression of adjacent structures, with functional consequences. Lesions in the cervical vertebrae, for example, can obstruct the airways and cause respiratory insufficiency. Typically, imaging examinations show a well-circumscribed tumor of the soft tissues, with a density similar to that of adipose tissue. Although useful for the preoperative evaluation, to determine disease extension, and to plan the resection, those radiological examinations have limitations in discriminating between the various tumors 2 . Diagnosis is important, as the treatment of these tumors is different from the management of lipomas and liposarcomas 2 . Ultrasound can be useful to detect the presence, or absence, of fluids, and Doppler ultrasound to determine the irrigation of the tumor. Computed tomography examinations usually show low Hounsfield density, which suggests the presence of adipose tissue. In magnetic resonance imaging (MRI), low-density T1 images can be associated with lipoblastomas, compared with lipomatosis, owing to increased cell content, which allows the distinction between lipoblastoma and subcutaneous tissue or lipoma. Currently, there are no pathognomonic imaging findings that can be associated with lipoblastoma, and hence MRI alone is not enough to establish the diagnosis. Radiological monitoring is thus particularly useful during the follow-up and for detecting tumor relapse 3, 4 .
Owing to the limitations associated with radiological examinations, an accurate diagnosis in the preoperative period is rarely achieved. Lipoblastoma is usually mistaken for a lipoma or hemangioma 3, 4 . Occasionally, diagnosis can be obtained from fineneedle aspiration biopsy, as previously reported 2, 5, 6 . Macroscopically, the tumors are lobulated and soft. The final diagnosis is established on the basis of the histopathological results. The tumors are made of lipoblasts that continue to proliferate after birth, in addition to a mixed matrix and fibrous trabeculae ( Figure 8 ). Lipoblasts are usually made of multiple fat vacuoles, although often there are cells with single vacuoles (signet ring cell) 7 . The cytological examination does not show anaplasia or pleomorphisms. Recently, cytogenetic abnormalities were identified in cases of lipomatosis. A clonal rearrangement in the chromosomal region 8q11-13 was identified in a lipoblastoma, whereas the t(12;16) translocation can be observed in mixed-type liposarcomas 8 . Because the clinical findings of the lipoblastoma can mimic those of the liposarcoma, these findings are relevant for the final diagnosis 2 , especially for difficult cases or those with borderline pathology results 4 . Because of the progressive and slow growth of these tumors, as well as considering their local invasion, the treatment of choice is total surgical excision, with conservative measures to avoid compromising the structures functionally 7, 8 . In cases of total resection, the reported relapse rate varies from 14% to 25%.
CONCLUSION
Lipoblastoma is a rare and benign mesenchymal tumor with rapid growth that occurs primarily in pediatric patients; however, a few cases have also been reported in adults 9 . The extremities are more often affected, and the tumors can reach considerable sizes. Preoperative imaging techniques are used for disease evaluation and to guide the excision. MRI is, possibly, the most adequate technique for this purpose 10 . Currently, there are no pathognomonic findings for this lesion; thus, the presurgical diagnosis is often difficult. It is important to distinguish this lesion from other lipomatosis (lipoma, liposarcoma), as the management and the prognosis are frequently distinct 11 .
